ABSTRACT Background: nephrolithiasis is an extremely common disorder in Saudi Arabia. Certain dietary changes and practices can influence the development of renal stones. Aim of the work: the aim of this study was to evaluate the awareness about the symptoms and proper diet of renal stones among general population of Albaha city in Saudi Arabia. Methods: a questionnaire was distributed among the general public in Albaha City, Saudi Arabia. The questionnaire was consisted of two sections: section 1 included personal data and section 2 explored the awareness and knowledge about the most common symptoms and complications of renal stones. Results: 417 participants were recruited. Most of the respondents were females, aged between 34 to 49 years, married and had high education. About one third of respondents had previous information about renal stones. Nearly half the respondents recognized only one risk factor and only one identified all the eight factors listed (0.2%). There was lack of knowledge about some symptoms and false beliefs about some foods (fish and sea food, greens and spinach). Conclusion: some misconceptions were revealed about risk factors and symptoms of renal stones. There was a lack of sufficient knowledge about the role of diet in medical management of renal stones. Educational programs should focus on these points of defect in knowledge and attitude. We recommended providing the health information concerning renal stone disease through the Internet (being the source of information used by most participants) and ensuring the inclusion of these information in the routine instructions and health education of patients.
INTRODUCTION
Kidney stones are a very common urologic problem. Their incidence is rising, with an estimated global prevalence of 10%-15%
(1)
. It is a recurrent condition and stone formers are much more likely to have a further stone. Sometimes the condition passes asymptomatically; however, many patients had pain, urinary tract infection, hematuria or impairment of renal functions, which may require multiple hospital admissions or multiple surgical procedures (2) . In Saudi Arabia, renal stone disease represented a significant health problem, affecting a much higher percentage of Saudi people than in western countries . The high incidence and prevalence of renal stone disease in KSA can be attributed to the effect of a certain diet peculiar to the Gulf region and Middle East with decreased calcium intake and high intake of animal protein (whether meat, fish or poultry) and oxalate; thus resulting in enteric hyperoxaluria and an increased risk of calciumoxalate stone formation. Moreover, the lower urine volumes, due to the hot, dry climate, increased the risk of stone formation (4) . Fortunately, prevention of recurrent calculi is feasible and easily obtainable (6) . Most stone formers respond to changes in dietary habits and environmental factors. Therefore, correction of dietary habits and avoidance of unfavourable environmental factors (if possible) are integral parts of the medical management of renal stones
(7)
. Public knowledge about renal stones can improve the patient's quality of life. Research concerning the level of health knowledge in the general public is limited; few studies evaluated knowledge and practice of medical practitioners in management of renal stones (8-10) . In general, higher level of knowledge would allow people to better comply and manage their own care, for example by avoiding nephrotoxic agents and maintaining a healthy diet. Hence, we conducted this study on the general population of Albaha city in Saudi Arabia to assess their awareness about renal stones regarding the symptoms and proper diet of this disease and also, to explore their practices and attitudes in relation to prevention and management of renal stones.
METHODS

Ethical considerations
This study design was approved by the institutional review board of the Faculty of 51 Medicine, Albaha University. An informed consent was obtained from each participant.
Study design
This study had a random cross-sectional design that was used to evaluate the awareness about symptoms and complications of renal stones among general population of Albaha city in Saudi Arabia. This study was carried out from the beginning of June, 2017 to the end of August, 2017, among the general population of Albaha city, Saudi Arabia.
A sample size of 417 participants (both males and females), aged between 18 to 60 years were randomly selected from the population in Albaha city. People who approved to participate in this study were included, but those who did not achieve inclusion criteria and those with incomplete data were excluded from this study.
A self-administered questionnaire was used for data collection. The questionnaire had two parts. The first part recorded the personal information of the participants. The second part was about awareness and knowledge of people regarding the symptoms and complications of renal stones. The questionnaire was distributed to the participants by direct contact with them. Data were confirmed then coded and entered to a personal computer. Thanks and appreciations were used to inspire the participants to be involved in the study.
The study was done after approval of ethical board of Albaha university.
Statistical analysis:
Data analysis was carried out by using SPSS version 22. All variables were checked for normality with Shapiro Wilk test. The results were reported as frequencies and percentages for categorical variables Association between past experience of renal stones and other variables were tested using Pearson's Chi square, Fisher's exact or Fisher-Freeman-Halton Exact tests as appropriate. A p-value of < 0.05 was considered statistically significant.
RESULTS
In this study, 417 participants were recruited. Most of the respondents were females (71.2%), aged between 34 to 49 years, married (79.4%) and had high education (70%). Approximately 12% of the respondents had a past history of renal stones. There was no significant association between the past history of renal stones on one side and the socio-demographic factors recorded (sex, age, marital status and education) on the other side ( Table 1) . Most of the respondents (77.5%) disagreed that prevention of renal stones is expensive; but slightly more than half the respondents agreed that there was no need to make efforts to prevent renal stones. Among the respondents, 48.2% recognized only one risk factor among the eight medical conditions in the questionnaire and only one respondent identified all of them. The most correctly identified risk factors of renal stones included recurrent urinary tract infections (63.1%) and chronic dehydration (53.2%). There was no significant association between having past history of renal stones and knowledge about risk factors; though, those with past history had slightly higher percentages than the other group (Table 2) .
Lack of knowledge and misconceptions appeared in the respondent's answers about some symptoms of renal stones. Nearly half of the respondents didn't know urine color or odor with renal stones (43.9% and 52.8%). Other symptoms like nausea and vomiting, an urge to urinate frequently, chills and fever were identified only by small proportions of the participants. The characters of pain with renal colic were recognized to a better extent as 69.5% of respondents stated that it is severe pain in the sides and back and 13.7% chose that it radiates to the lower abdomen and groin (Table 3) .
Most of the respondents agreed that a certain diet could prevent development of kidney stone. Interestingly, the percentage of those with past history of renal stones was significantly lower than those without (68% versus 87.5%; p<0.001). A high proportion of the respondents recognized correctly some dietary changes that can reduce the complications of renal stones. These dietary changes included: a) decreased intake of meat (65.7 % of respondents), salty foods (65.9%), dark chocolate (48.9%) and nuts (45.1%); and b) increased intake of water (83.7%), vegetables (67.1%) and fruits (75.1%). However, some misconceptions existed about the dietary effect of certain types of foods including greens (71%), spinach (55.6%), and fish and sea food (51.8%). Generally, respondents with a past history of renal stones -as compared to those without -demonstrated better knowledge of proper dietary changes and had significantly higher percentages as regards the proper change in dietary intake meat (p=0.030) and nuts (0.009) ( Table 4) . The majority of the respondents recognized the 52 important role played by sufficient water intake in preventing renal stones and agreed with practices that foster it: drinking plenty of fluid in hot weather (90.4% of respondents), before sleep or at wake up (87.3%), in case of fever or severe diarrhea (81.5%) and replacing lost fluids if working for a long time in hot areas (85.1%). Other sound practices that were identified by the respondents included increasing intake of cranberry juice (71.9%) and reducing the consumption of cola beverages and stimulants (63.3% and 57.8%) as shown in table 5.
Most of the respondents (60.4%) believed that the renal physician should be consulted if they had renal stones. Respondents who had previous information about renal stones comprised only about one third and a significantly higher percentage of them had a past experience of renal stones (48% versus 31.1%). Internet represented the main source of information (55.8%), followed by urologists (19.6%), brochures (13.8%) and television (10.9%). The effect of their previous information on diet was small or partial in about half the respondents and a definite change occurred in 35.3%; while no change was produced in 11% of respondents (Table 6 ). 
DISCUSSION
In the present study, 417 participants were recruited. Most of the respondents were females, aged between 34 to 49 years, married and had high education. Respondents who admitted had previous information about renal stones comprised only about one third and approximately 12% of all respondents had a past history of renal stones. In the present study, the respondent's information about renal stones was derived mostly from the Internet and urologists. Although most respondents (77.5%) in this study disagreed that prevention of renal stones is expensive; about half of them stated that there is no need to make efforts to prevent renal stones. This is a false concept and should be changed by health education as the average rate of stone recurrence for patients is seven during a lifetime, which can be economically and practically prevented (11) . , and prolonged catheterization with recurrent urinary tract infections (16) . In the current study, respondents were able to identify correctly some of the risk factors of renal stones, particularly recurrent urinary tract infections (63.1%) and chronic dehydration (53.2%). However, nearly half the respondents (48.2%) recognized only one factor among the provided eight factors in the questionnaire and only one respondent identified all the factors listed (0.2%). Knowledge about these predisposing conditions can direct the individuals at risk to take measures, which could prevent occurrence of renal stones such as adopting changes in their diet and controlling their medical conditions. Typical symptoms of renal stones are acute renal colic (intermittent colic in the flanks that may radiate to lower abdomen or groin) often associated with nausea and vomiting (12) . Dysuria, urgency and frequency may occur when the stone passes into the ureter. Other symptoms included fever and chills, blood in urine and foul odour . The respondents displayed lack of knowledge about some symptoms (such as urine color and odor, nausea and vomiting, an urge to urinate frequently, chills, and fever), while the characters of renal pain were better recognized. Beneficial changes in the diet of renal stone formers included: increased intake of fluids .
In the present study, most respondents agreed that a certain diet could prevent formation of renal stones; however, the percentage of those with past history of renal stones was significantly lower than those without; raising concerns about the adequacy and efficiency of health education delivered to those patients by health professionals. The dietary changes recognized correctly included: decreased intake of nuts, dark chocolate, meat, and salty foods; and increased intake of vegetables, fruits, and water. The respondents appeared to have false beliefs about fish and sea food, greens, and spinach. Apparently, the role of excess intake of animal protein (and that poultry and fish are animal proteins!) and oxalate intake in the development of renal stones is not clear to non-medical subjects. We observed that respondents with a past history of renal stones displayed relatively better knowledge of proper dietary changes; though not reaching the desired level. Similarly, Chan et al. (22) , in their survey of general public in Hong Kong about renal stone disease, reported that only 9% of their respondents stated that salty food should be decreased and less than 3% picked other relevant items (meat, nuts, and spinach), whilst 66% had no idea.
In the present study, although one third of respondents had a previous knowledge about the role of diet in renal stone formation, only 35.3% of them admitted that the previous information produced a definite change on their diet; while the effect was small or partial in about half the respondents and no change occurred in 11%.
In this study, the majority of respondents agreed to the practices that ensure adequate intake of water (drinking plenty of fluid in hot weather, before sleep or at wake up, in case of fever or severe diarrhea), replacing lost fluids, increasing intake of cranberry juice and decreasing intake of cola beverages and stimulants. Most of the respondents stated that the renal physician should be consulted if they had renal stones. On the other hand, Chan et al. (22) found that 48% chose urologists to be consulted but 43% chose either an internal medicine or renal physician.
